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1 r.ar© arc & large number of unstable isotopes in 
the region of iridium, plating, and gold (fig. 1)* & study 

of the literature cn experiments perforated shoes considerable 
dlsa&reeasnt and uncertainty in the assignment of mass number* 
to periods and radiations that have been censured. It was 
folt that correctly assigning the unstable Isotopes of 
platinise mould be of great assistance in anchoring the 
activities in this region, and sould be of value to future 
invest i~eters* therefore a study of the data on the un- 
stable isotopes of platinum that are presently assigned 
aass numbers 191, 193, ISb, 197 and 19Q was cade to 
coordinate previous ©opsr iEsent al data and to obtain the 
additional data necessary to definitely establish these 
isotopes situ their correct half -lives said radiation 
energies. 

In order to accomplish this It ess attempted to 
produce Use se platinum isotopes by methods vfaicn had not 
previously been reported in the literature, cr In some 
cases to cake a »ero complete study of the activities 
obtained by methods previously used. In cases ehere the 
results obtained differed aeterially fro® those reported 
by other invest! raters, cyclotron boabardments sere re- 
peated cr*e or acre times to verify the data. 

•fha results obtained in this invest igat ion in 
some respects agree closely -srith the results of previous 
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investigations, while in other casts* there ere large 
differences. The experiments performed indicated no 
changes in the acea* numbers previously assigned to the 
platings, activities found, ceeirer op until no* the 
asairn*«nt cf all five cf the above uesa nustbera has 
been very questionable, and the very recant work of 
Cork et al suggested that tha previous assignment cf 
the caas number 193 la incorrect {ref. 12). it ie 
believe! that in our present Invest igaticn that suffi- 
cient additional data baa been obtained to cake the 
assignments cf the naae numbers of platiuua isotopes 
191 and 193 certain, the data obtained indicated some 
change* In the energies 1 at ions and In the naif- 

lives previously reported, the nest important cf these 
changes baic^ the aaal^nssent vf a 2 . 0 day belf-life to 
cess nurber 191 rather than a 3.00 day ported* *he 
inf entail on ^iven is the nuclear chart of figure no.l, 
insofar as it relates to th© unstable plat inn® isotopes, 
is fro® the data obtained in this investigation rather 
than tl e data obtained by previous invest 1 stars. 

I'h® f ol lowing sections of this papei* give a 
summary cf the experiments sad© during this investi- 
gation, the results obtained, and the conclusion* that 
have been drawn after a study of the experimental results. 
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£«&Xi'V .JS7 

ith the except ion of three preton bewsbardseaia 
cf iridium foils on the ££ inch cyclotron at Oak Aldge, 
Vonnessoe, during the auswnsr cf 1951, all bessbardneiita 
■ere so do on iridiuo, pletlnua, geld, c salute and mercury 
targets or. the 34 inch cyclotron at the Chlo otete 
tniv«riit7# 

*be Iridiurs foils used In the oak Ridge boab&rd- 
aents were mounted behind c one mil urenluc foil* the 

4 

protons hsd energies cf approximately 19 fc«v with & beam 
intensity of about fifteen Riorcanperes after passing 
through the uranium* a 1’racerlsb, alpha Saint illation 
rrooe, kedel f»I2, was used to determine possible 
cent sus last lcn of the iridiuas by uranium or fission 
fragments, or If decay by alpha emission was present* 
Scabaj“daents with the Ohio State University 
Cyclotron were zcade with protons cf 4 to 6 liev, approxi- 
mately 30 tsv deuterens, and approx irately 20 kev Alpha 
particles* * cr 17*5 Sew gaccss benbardissnts and fast 
neutron boabardmeats a target holder with an additional 
slot to bold lithius was used* Slow neutrons were 
obtained by passing fast neutrons {fro® a lit blue* 
deuteron neutron reaction) through 10 centimeter* of 
paraffin mounted just outside the cyclotron* 

Oecsy and absorption »eaaureaents were amde 
with a «ulf elect rose tor, Oeiger IKouller tube TCG-1 
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(out- tube} laeorpor*ttIu £( « eatoscaler &e a 

acaXer (referred to in the remainder of this paper a* 
the hot* tot)*}, Ceiger EeuiXer tub* ?6C-5A ( X-ray tub*) 
with a .rccorlah autoacalor (referred to hereafter as 
the X-ray tube}, ar.Ji o positron counter using a Geiger 
i stiller lube and * Trucerlab *£4* sealer* 
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A. Proton SMrMrdMKts of iridiwc 

A tctal of seven basoardmerita of Irltlius* with 
protons were wade. The first va* a cae hour beabardseat 
*ade ca a tea sxlX iridlus. foil in the Chic State University 
Cyclotron* Although activities with half-lives la the 
vicinity of three days were Indicated, the activity w&« 
considered too low to cake significant Measurements. 

Three runs ware cade on the S3 inch eye let r on 
at tak nidge, Tennessee. In each case a ten *11 fell 
was boab trued with pretone with energies cf approximately 
19 Sev. The first v&* of ten winutes duration and the 
two following acre fer twenty minutes each. Sc chemical 
is aaaticn wea s ade cn the first two foils. Decay measure- 
wants and lead and alusisu* absorption measurement s ware 
redo. A ehasical separation v&a made cn the third foil 
and decay and absorption measurements cade cn the plat inns 
frect ion. 

The decay curves of the twe unseparated foils 

m 

wero identical In shape. The broe&dewn cf these decay 
curves (fir. 2) yielded half -lives of the following 
periods which are attributed to the isotopes indicated; 
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Figure So* 2 
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v Ti-or 5 hour* 

10.0 hours 
2.0 day s 

4.06 day* 

12.0 days 
£1.0 daye 



Foseibly 
Ir 194 

ft 
It 

Possible cenbinstlcn of 
Ir ^ , Ir 'and ot her 

aoceusc of the largo nusber of iactonoo and energies of 
radiation# present no consistent or reliable results could 
be obtained frcas the lead and alnainu* absorption wiawieji 
went* aade on these two fells. However during the 81 day 
period a .68 ss©v bet* activity, attributable to Xr 1 ^, is 
present. Tnere la also Indication of a weaker beta activity 
of aprrcxlxately .55 £ev. Jfoasur a ,«nt® are being continued 
on theae two camples. 

In the chenieal separation the third ir idiom foil 
was dissolved In a hot flux of potas slurs hydroxide and 
pct&ssiua nitrate. I he flux was croled end leeched with 
concentrated hydrochloric acid to which gold and platious 
carrier* had been added. The gold was then extracted 
twice with ethyl acetate. & eolution of stannous chloride 
and hydrochloric acid was added to reduce the pl&tUsnm 
fro the i- 4 tc the +2 state. The platlnus was then ex- 
tracted with ethyl acetate and washed with three normal 



hydrochloric acid, •’letad and flawed. 



the uecey curve* cl Lao platinum fraction of 



thie aeparaiiosi broke down to give the half-live a listed 
below in-. 3): 

2,00 duye 
4*25 day® 

ever 1 year Unknown 

A series of tan aluslnoes absorption aeaaurossont® was aado 
during the first 5 days after bosfoardikerifc, yielding electron 
end points In aluxiauai of : 

1C m?S cc;2 0.114 &ev 

158 aig/cas 2 D.49 &ev 

eed a^/oa 2 1.43 Sev 

In coaputlag the electron energies, 2 <sg/caj 2 was added to 
tua fig rtf s listed above to include the thickness of the 
windc* cf the Geiger Mealier tub® on which the aeasuressenis 
•ere tut do. A typical absorption *e&syre*ent is shewn in 
figure 4* *he decay of these energies could not be plotted 
in this case, but these energise can be assigned to bo 
preper half-lives on the basis of data obtained fros later 
bowberdnenta* 

A series cf four load absorption i&sasurssost® 

•ea sasde during the same period yielding energies which 
decayed at tbs periods shewn below: 

*0d5 or .113 her 
.55 lev 



•5£5 lev 



2.2 days 

4.2 days 
1*63 days 




Figure i*e% 2 
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DAYS AFTER BOMBARDMENT 



ALUMINUM ABSORPTION MEASUREMENT 




^igur-© So. 4 

XI 



mg /cm* ALUMINUM 



The f Irat enarg y listed could o» either *Q£5 ev or • 115 
Stev* oeeauee f the absorption ©dga f^r lead be fcwesn those 
two encr'lea. *-st«r -ieteraiinaticr.5 showed which of tho two 
acierf ios Is th* correct one* the plot of the decay of the 

4 

ah eve energies taken fro® the four lewd absorption aeasui*©- 
ae.ots i« shewn in figure 5* A typical lead adsorption 
eeaaurenent is shown in figure 6. 

A check for alpha part idea fro® the two ur»- 
separated folia was wade with an alpha counter* Ho alpha 
particles were detected* 

io assist in explaining the period 8 attributed 
to ir iditaa, found in the two foils beaberdadafc Oak Bidge, 
two 10 all lr id loss folia, the cecand fixed behind and 
completely shielded by the first were bcebarded for one 
hour with pretoa* on the Ohio ftate Cyclotron* ¥he 
protons are cot likely to penetrate to the second foil* 
activity neasnresents were taken and showed a ratio of 
activity of 500 to 50 counta/sec in favor of the forward 
foil* Oecay sossuresonta on the roar foil showed a half- 
life cf 19 hour# (attributable to irldlaas 194) arid a shorter 
period cf loss than three hours* The presence of the 19 
heur period indicates a neutron flux cn the rear foil* 
ihs 74 day period was not observed due to the low activity* 
this account s for in* 19 hour period obtained in the two 
foils boabsrdecl at Jak hldge* 

iho other periods &my fee explained as follows* 
fha 12 day period could be forced by an Ir, p, pa roast ion* 
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OAYS AFTER BOMBARDMENT 



LEAD ABSORPTION MEASUREMENT 







Figure Ho. 6 
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g/cm 2 Pb 



The 31 day period that is now beisg followed could o« a 
coach Inst Ion of the 74 day Iir^S ipraied by neutrons on 
and the 100 day Ir 1 ' 3 by a p, p2n reaction, or 
t be and the period cf over one year found la tee 

platinum ir&cticn* 

Decay end three oloss iinua absorption roesure- 
cacts ears Made on the forward foil* The decay i» still 
being relieved. It a shape predicts a period of less then 
three hours, a 1© hear period, an Interned late period of 
about 5,5 days, and a longer period th&t it is expected 
*111 oe 74 days* The three absorption measurement* *«<Se 
dur inj t he intermediate period. Indicate electron and 
point* at #114 Eev, *49 £ev, and at approximate 1*43 Mot* 
*‘he *49 • ev electron indicated by all throe absorption# 
decays with a two day period* The decay on the *114 and 

e 

1*43 fcev electrons could not be followed ae they appear 
clearly only in the last two absorptions* The 1*43 &ov 
electron is obliterated by the strong beta of Ir*»^ in 
the first absorption* 

Aascniua Cbloroirldats was bombarded with 
pretoaa* The plat lams wus separated end the decay of 
the platinum fraction and of the residue consisting of 
iridium and the impurities utetE measured* In both fractions 
the activity was low* In the plailnus fraction only the 
four day activity was observed with certainty* The decay 
curve on the Iridium and Impurities could not oe broken 
down due to the low activity in the longer periods* 
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However, * ccmpar 1 soa of the two ascay curves indicated 
that the separation. was successful as the 4 day platinum 
activity did net appear In the residue, The 4,GS day 
period in the platinum fraction waa followed for five 
half-1 i voa, 

rUlgor iridium powder was bombarded for six 
hour* by protons, and separated chewtleally, The impurit- 
ies in the iridium were kagnesiu a. Copper, Calcium, Hhodiu®, 
and possibly flatinua, Special care was taken in forming 
the plafci mas fraction to exclude these elements, and their 
product* dee to a proton bowbard-ent, ifith this exception 
the chemistry was the same a* that performed on iridlusa 
foil iron which plat lnus was separated at dak Ridge, 

The decay of a assail pert i cm of the iridiusa 
powder was followed in the unseparated form and the decay 
curve appears to consist of period* of leas than three 
hours, 15 hours, a two end four day period and a longer 
per led that is still being followed. The greater portion 
of the activity is froa the four day period. 

The decay of the platinun fraction of this sample 
yielded periods of 2*C4 days end 4,12 day* (fig*?) • ta» 
four day period was followed for eight half-lives. Two 
aluminum absorption seasuressents establish electron esd 
points at 16 eg/cs 2 , 156 »g/e#^ and at approximately 
SCO ss/cs^. Aa absorption with polystyrene compared 
with aluxisusi shews the exitt&uce of weak electromagnetic 
activity. 
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Figure So* 7 
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This fraction followed In a counter sensitive 
to beta, x-raya and g«^*& radiation (x-ray tube ) , and in 
encther « center that has about the aasse sensitivity to 
electrons, but *ita very little sensitivity to x-ray and 
gets** radiation (data tube), -.he decay curve frees the 
tube sensitive primarily to beta particles starts out 
in a longer period than the curve from the x-ray tube. 

This indicates that a greater portion of the elcctro- 
sagnetic activity Is due to the two day period. 

-he decay of the iridium and impurities, the 
regainin'* fraction, indicates a long period cf approxic- 
ately 74 days, a period of 19 hours, and & short period 
of l93a than thro hours* '-hers la no evidence of a 
two day or four day period. 7h» sawple is etill being 
relieved. 

7< detoraino the nature and rate cf decay cf 
the weak electromagnetic radiation .49 and 1.45 Kcv 
electrons, a 10 hour proton bombardment of Iridium w&a 
aado. A chfeailcal separation was made by the method 
described previously, -he decay of the platinum fraction 
ie being followed or. both the x-ray and beta counters, arid 
through a 17.15 mg/ess' 2 ' alualnus absorber on the beta tube. 
7h* direct decay curve on th© beta tube start* with & 
period cf about 5*9 days. The decay through the 17.15 
Bg/c**' 2 ' aluminum starts at about 2.8 daye. The difference 
between the two curves plots as a straight line at a 
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4*0u day period* This a»;ain verifies that the *114 »®v 
electron decay# with the lour day period* The ratio of 
the Initial activity between the decay curve tc that of 
the curve with the absorber *ae five to one, shoving that 
the greeter part of the activity is due tc the soft 
electron with the four day period* 

k aerlee of alurlna* absorption oeasureaente* 
of which figure 8 1# typical* waa cade* Ccnaiefcar.t 
results were obtained, electron end points were dater* 
mined at *114* *49* and 1*45 2‘ev* The decay cf these 
activities waa followed by breakdown of the absorption 
ceasuresents (fig*!*)* The *114 decays at a four day 
rate and the *49 and 1*4S cad point* at a two day rate* 
r. series of eluciiuuas absorptions through 
€61*5 ag/ea'*' of polystyrene ( the polystyrene cuts out 
all electrons* but decreases the x»ray activity very- 
lit tie) was grade over a period cf seven days* They 
shew half thicknesses for electromagnetic radiations 
of 1*^5 k° and *85 A°. Figure 10 la one of these 
aoserpt lens* 

The 1*25 &° (0*9 f.ev ) la an intermediate 
wave length lor tho L ac-rays of iridiua* This energy 
decayed at an intermediate rate of about three days and 
thus sust be present with, both the two day and four day 
i#ctcpes* the *65 A* 0 (14*5 Eev) decays with the two day 
period* 
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figure ite* 8 
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figure Mo* 9 
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ALUMINUM ABSORPTION MEASUREMENT 
thru 661.5 m 9/cm* POLYSTYRENE 
I r ♦ P Pt. Fraction 
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Figure Sc 
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K x-rays »ere .^etersal nsd oy silver and copper 
ahsurptleci sea sur ©sente through £51*5 j&g/css *P slystyrene 
(flg*ll}« A series of five copper absorptions was «ad© 
ever a period of seven days* -‘he decay of the L x-ray 
activity plots at about 2*4 .aye. Indicating that it la 
present in both the t»o sud four day period. 

3* Gamma bcaabardsenta of platinum. 

Three gasses bombardments were cade on plat Ictus* 
Lithiu* as a ocxOarced with protons to obtain 17*5 Saw 
gaxxs radiation* As the gasman radiation is penetrating , 
In each case numerous platinum fella were used as a 
target so that sicultanecue readings could be taken on 
different Instruments* In cue of the besbarasents e 
rod cf Lilger platinum was used tc establish that the 
activities found in the platinum fells were net due to 
impurities* -^he test was positive as the Silger foil 
decays with periods of 50 sinutss, 75 minutes, 20*5 
hours »nd 4*005 days* which era in general the periods 
obtained in the foils* £ue to geometry of the rod* 
the smell solid angle It subtended* its activity was 
considerably lower than that of any of the foils, and 
there fere the measurements from the foils are used 
for accuracy* Hilgcr platinum in the fora of a foil 
was net available* 

The 31 minute period has been assigned to 
an A Isotope* It indicates 1 ^ neutron flux was 
also present in these bombardments, and therefore if 
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Figure So. 11 
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a high enough activity coala os attained, the iiti ciay 

period believed to be isostoric with the 31 minute 

per let should elec be detectable* 

The first pletinnc plus geeea run see of 

six hours duration* Three targets «*re arranged under 

the eater jacket of the target holder* Their decay 

was followed cn four separate Instruments, and alieslma 

absorption aeasuresenta sere made on the beta tube and 

the x-ray tube, which eere tee of these iaatrueonta* 

The electrometer, and the positron counter were the 

other two instruments used to asoaauro decay* 

The decay curves all established seas 1st* at 

results* On. the positron counter the decay of electron* 

indicated a short period of aboat 75 minutes and a 19 

hour period* a aagnetic field strong enough to 

eliminate soft electrons was used* So positrons were 

discardable* n toe electrometer decay was measured 

directly and through *25 inches of aluminum* The 

direct decay curve gave periods of 73 csinutea, 19 

hours, and 4*085 days* The decay curve through 0*25 

inches alumina* shoved that only the 73 minute and 

4*06 day Isotope emitted an appreciable amount of 

electromagnetic radiation* There vac vary little 

Indication of the 19 hour period in this curve* On 

tM. 

the x-ray tube the analysed decay curve ahce«^7S 
sinate, 20*5 hours end 4*065 day half-lives are present* 



A decay curare fro® tala saxe tuba through 4£9 skg/om*' 
aluasinus, again indicated that the 19 hour isotope 
exits oocparct Ively little electroesagnetic radiation* 
Jn the beta tube the s aza per id* were attained* 

A luzs inuffl absorption aseaauresxants on both 
counters indicated electron end points at 1C mg/ei 
250 ag/cs* 2 ' , and about 630 ag/ca ^ with the exception 
that the 630 end point appeared only in the first 
absorption taken on the Seta tuba which an, a within 
the first two hour* after the boabardxent* "n^-ray ■ 
tube four alimiauis absorptions were »ade, on the last 
absorption, 1j3 hc«ra after the bcscbardxant, break- 
down of the absorption curve Indicated an intermediate 
end point at approx irately 90 mg/ cu X/ • 

lore activity «&* needed to obtain mere 
accurate esusuresants and to associate the different 
energy electrons emitted with their proper half-live*. 
A one h~ur besbardsent with two foil* directly beneath 
the lithius target was tried* This resulted in more 
activity. 

Decay and absorption measur ©seats wore jeade 
on the x-ray tube and cn thus beta tube* On the x-ray 
tube, per led# of 70 minutes, 2Q.B hours ead 4*08 days 
were obtained {fig. 12). *hc f oor day period res 
followed for eight half-lives* Also on this tub® the 
decay through Ifi elusinua wae followed and 
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Figure Ho. 12 
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DAYS AFTER BOMBARDMENT 



ccnflnnsd the prevl u* rsalt that tfto SO h^itr period 
was net a .,ar 4 asrittei'. "in the 'eat A tnbe perils of 
50' aiautes, 70 rziriutes, 10*5 h out's era*. 4*083 JHAir# were 
aeaau red* 

• lunlnui. abscr, tic*, -easure-ento ware ssnde on 
both tubas, with results _s tabulated below: 

Hours after uorrb&rdrent Electron end 





points 


In iB^/esa 
1.1 


X- ay Tube 1 


030 




4 


~ 630 




27 


260 

16 




52 


250 

16 

o 




122 


250 






~90 

16 


{ fig. 15) 


jets tube 1*2 


627 


( fig* 14) 


5 


250 
~ 16 




27 


250 
— IS 




64 


250 

IS 




146 


250 

90 

IS 




The eaergis $ including correction for 


window ares 




230 ag/e»* i ’*W4$ Saw, 250 £s^/cs‘ 2 '»*685 


ev « , IS mg/ex x ~ C 


♦ 114 Slav 
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Pignre V o* 14 
30 
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MG/C VC ALUMINUM 




«a weak elee tree ague tic activity wsa apparent 
iu the -iscrptioi.s cn the x-r«&y tube, the b#coy of the 
electron & at th® reasered energies could not be plotted* 
.n th® beta tube tt.® decay of *€B5 hov end *114 Itev 
electron Cv-ulu be plotted (f ig»15j , vjhidi a® finitely 
associate the *dS5 Lev with the 20 hour isotope and 
the 0*114 kev with icur day isotope* Xho 1*42 her 
electron Is eascclsted with either the 3u minute cr 
70 ainut© period* olse inut leu ef th© decay curve on 
the bets tube places it acre probably with the 7C 
minute per led • 

/nether six hour pl&tluus geaca bombardment 
wos sad©* Cn this run four platinum targets were used* 
-he Kilger iridium rod previously described end a 
platinum foil enclosed in a c&dltsun box were fastened 
beneath the eater Jacket* a foil was placed beneath 
the lithium target, and a platinum target holder was 
used to contain the lithium target* Decay sc asureusnts 
were cade on all four* Aluminum absorption measures,® ate 
were cade cn the fell directly unde*- the target and cn 
the platinum target holder* Lead absorptior.3 were csude 
on the target holder* 

the decay of the H tiger platinum rod was 
discussed previously* 

-he periods In the decay curve cf the cadmium 
wrapped foil wore the sas*s as these previously attained* 
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fhis indicated 



The OG rsinute period was still present* 
that the 30 sslnuto period could be fcn;ed fx-cr; fast 
naut z’cns* 

the platinum foil directly beneath the target 
erne useful* lb addition to the periods reported previously, 
a tw -ley jpeflctd was apparent at a very low activity* It 
was evidently f creed fror plstlnu* 1$C by & jam neutron, 
reaction* Jf'litinun 192 coaprises mly about 0*73,? of 
tue natural stable plati.au*, therefore the very lev 
activity .of the platinum 152 was to be expected* The 
4*023 day period ««s folloeed for eleven half-lives 
did therefore shoulci be accurate (fig.lf), There «ao 
no in ication of « longer period in this sticple* 

Two aluwlntaa absorption Bieasurenente wore 

* 

completed on this foil on the beta tuba during the 
first five hours after boebardaaent* -‘■he electron and 
point previously associated with the short period was 
measured at £27 wg/wc^ giving a value cf 1*43 Maw* As 
the activity of the 30 minute period at the tissc of this 
second ah* erptien was less than 0*01 counts par second, 
the 1*42 £sv electron esn be definitely associated with 
the 75 minute period (fig*17)* -Other absorptions verified 
the 1C csg/ ca' 2 ' and 250 sg/ca^end points as bo Lug with the 
four day and the £0 hour peri ode respectively* Alamireass 
absorption measurements made 9 days and 9*7 days after 
bombardment show an electron end point at 50-110 sg/ers* 3 ! 
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Ac alxaainux absorption an this sane ssr.plo »«de on the 
x-roy tube 10 days after the ucjBbsrdxeni cosparad with 
an absorption aid o with polystyrene directly &f tor shows 
the pre *o: ce of X cr g* -* radiation (flg#13)* 

’>>* t: tbs site of the pl«tlmw target holder 
and t ho large solid angle It subtended, considerably 
•^orc activity was obtained than with the other simples* 

~sn this esspl* the decay la being measured directly on 
the x-ray tube, It i* a loo being sssasured through 170 
•ud 271 iv/a* v alirnlivnia observers, end through SCO and 
2,000 s./ca v lead absorbers* Ir. addition to this a aeries 
of aluselnura cad lead aboerpt Lon xcejuroxonta are being 
rAde. It is believed that *heri the various decay corvee 
sectioned above reach base lines and can bo broken down 
that analysis of the various absorption sso&aur events and 
decay curves together rill give a considerable a*o*»t of 
infernal Icn* 

It was fetusd on analysing the aluuirmss aba rpticti 
measurements on the x-ray tis.be taken during the first 50 
days aft*r bcabardnont that they are far too complex to 
accurately plot the decay of individual' energies* however, 
eliminatin' a fee of these energise frees the cosspceit absorption 
curves will assist in an analysis* ihoreforo plots are 
being jsjsde of the values ah own in figure 19, which i# a 
ty; leal aluminum absorption orde on this s&r.ple • 
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figure IiO. 17 
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ALUMINUM ABSORBTTON MEASUREMENT 
Pt + y 
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ioe values (1), {*.) , -nu i*) pio~t *1 r -aprese^t ; 

(i^ strong eiewti; vr.a^nstic ..etiirity, 

(<.* activ.it,, due to 

(a) weak elec ;. rcs.«*n<,t os netitity 
(Oi v*Cm kuv wot* -xtk lv,o dour activity 
iaj 3,46 hev electron on. a 0,4b hev eicetro» ; 
dot. decaying with the present long period, 
{*) ,114 kev electron with 4*005 day period 

% aeries cl eluotluu& absorptions run o& the bate 
tuw© our lug the present long poi-lod show the following; 

~sys after bessbarduent uieetror, end points 

w* *,14f ,wluy *•* \J * OV ( f i.g,&0 } 

43 ,wlbf ,4u **cv 

4b #015, ,4b k*v 

the ,clw end ,45 kov electrons upbear to oo decaying 
t©w,et‘i«r . eu^> la an « lactose *»r*d decays by chitting 
a • v/u 1 v v bo w& • 

<>s in the case ci t-o platinum -foil above, the 
prveonoc cl X or t) u • j, radiation w&a ©uoun by uu.k lag both 
•iufcinua an- pc ly styrene absorption aeasizreoenta ton d&ys 
after bus^ardsent, lead absorption* x*un uuring this s&sso 
per io* s^c# that electromagnetic radiations of G.GC5 or 
0,110 ev exist (f ig,Sl), Gfao absorption edge for lead 
in this region nukes it uncertain, which of these two 
values is tie correct one, tne 0,04b *»ov value would 
fall within the irldiuss £ x-ray renge (0,065 to 0,075 dev). 
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to sever an abacr; tlcti Re*t»ur©»ont made with copper (f i£*16) 
shows that the higher energy i» present* Since absorption 

I 

nessureassets from an iridiu* plus proton bowbardsse&t shorn 
& x-rays, it 1* probable thet in this case the & x-ray* 
are blanketed by the gaana energies with the four day and 
the longer periods and by the *4}5 i ®v electron which ia 
still present* 

An absorption with aluminum through 252*5 ag/csr 2 -' 
poly styrene (enough to stop all particle radiation present 
at this tiee bull not enough to step »uch of the x-radiatlc) 
shoes that eleotrc»agcetlc radiation with energy correspond- 
ing to iridium L x-ray# are present (fig. 22) • ibis aeaaure- 
x:nt shoes an energy of 0*010 Kev(l*16A ) which lies within 
the 0*0091 to 0*0125 **v (*99-1 *56 A ) rang* cf iridluas L 
x-rays* 



The results of the aeries of lead absorptions 
are tabulated below: 



£g£K3Y 

•Si Oev 

.51 *ev 
•54 Sew 
1.0? Sew 
.57 Slew 

•lie £©v 



ikcat «**• poisrra 

to minutes 2 

05 minutes 2 

^ 5 + day# 2 

4*12 days 4 

1 day* 2 

^ 2.0 days 5 
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ALUMINUM ABSORPTION MEASUREMENT 




Figure Ho. 22 
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IOO 200 300 400 

mg /cm 2 ai 



Copper absorptions were run through polystyrene 
Curing the long period tc identify fans* energies with 
au 1S9« however the results have been vary Inconclusive* 

The heavy game radiation, apparently the *&7 Hoy found 
with the loud absorptions, blankets out ell tho weaker 
energies* 

C* fast neutron bca'oardatr.t of »or cury* 

A six hour bcr.aardaent ess «ade on siercnrie- 
©xid© with fact neutrons obtained fro s* a llthisma pls-s 
deuteron reaction* A chessical separation was perf creed 
and decay ae&su recent a wor# seed® on all fractions and 
on a ©sail portion of the unso pa rated aanpla. 

In the cbeaical separation the F.g3 was dissolved 
in 6 2*HC1* Odd and plstlmus carriers were added* Tho 
gold was extracted sc AuCl 4 with ethyl acetate, was washed 
with € £*IC1 and evaporated* 2 Jt*H£l was added and after 
bringing to a boil a saturated solution of SOg water 
was addod* The gold was precipitated, filtered, and 
plated* Tho awrc ry wss precipitated as HggClg by 
adding Sn^lg in 2 S*HC1* The was filtered, 

washed and plated* The excess of knClg reduced, the 
platinum so that it could he extracted with ethyl acetate* 
The residue, after washing the *thyl acetate with C %»BGl 
and evaporating, was taken up with #&*KCl and precipitated 
with sagnesiesu 1 he washings were evaporated In a watch 
glass* 
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«e*.*urttss«nta nade on the various fractions 
have t)««n completed Indicate the periods shown* 
icroury Tract ion 



45 Days 


J% 205 




2.73 t/*78 


Ug 197 




22 Hours 


Dg 157 




50 Kinutes 


Hgl" 


and 


Gold fraction 






2.83 Days 


MjISS 


or Au* S5li 


SO kimites 


&U ^K) 





Platinum fraction (fig.23) 
£2 Days 



4*08 Days 
24 Hours 
75 * leu fees 

The residue and the unseparated portion gave & very 
complex curve that could net he broken down. 

Aluslnuaa absorptions run or. the unseparated 

j) 

fraction indicate electron end points at IS ng/ea t 

250 r. rj cn ^ end 640 sg/ca^* 

D. -Tthsr ncs&ards-enfc*. 

*» one hear osaluas plus alpha bs&bardsseot was made 

and the products were separated chemically. The platinum 

4 • 

fraction j.sv© an activity of only one count per second, 
ao definite results were obtained as tc the period ef 
thle activity. It Is planned to repeat this experiment 
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DAYS AFTER BOMBARDMENT 



us in,' a greater quantity cf oaaiux* 

A cnu h ar £cld plus 17# 5 s»ev Jnsnaa bewbar daunt tus 
»ade. The re ess no activity In the platlnua fraction* 
as the oheslcal separation took but one hour, and shortest 
porlcl expected In the platinum fx‘action *aa 7n alautee. 

It 1 b oellevei that the experiment *&a eoaolnalve* 

In ardor to aid In locating the 7 5 minute and IS *5 
hour per led a gold plus fast neutron boaxbardaeet and an 
Lrldluas pin* ales neutron bocsbardasent trill he made* In 
the IridlusB neutron boasbardaent ft considerable activity 
fr< irir< is expected. Ir*-®* iecaya by beta emission* 
if plat Ian* la separated periodically ar.-i if an activity 
la present it can no assigned to ft 1^4 # 
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Platinua 191 



Half -life 



2*0 days 
£ capture 



Eethod oi’ decay 
Saaroa energies 



0.59 tfev 
1*75 *«v 



~lsctrcne 



0*49 .ev 



A 2.0 day period was obtained both Xtskb pret ou 



bomd&r<Lsanta cf lrldiua and .tea .e bcabardaents of platinum* 
31 rue the two stable Isotope* of Irldiuss have »**# numbers 
of 1S1 end 190, an trldlius protxoa neutron reaction should 
give plat ir.uE Isotopes of the ear*© two aase numbers. Since 
there 1» considerable evidence te Indicate that the 4*03 
day period should be assigned the ease nun her 195 (see 
flat Inns 195 below), the 2*0 day period would then %o 
with the aass number 191* the two day period ia not 
isomeric with ft*®’ since If this were the case, the 
amount of the two day balf-life foraced In a platicnas 
pjul 17*5 Hot gestae neutron reaction should be comparable 
with the amount of the 4 day half-life T erased* If the 
two day parted were f erased by an iridium proton p»a 
reaction staking it an isomer with a stable platinua 
isotope of aass numbers 192 or 194 there should eventu- 
ally be in the platinuc fraction sec?e evidence cf the 
unstable iridium la otope cf the sane isaas number fensed 
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by the K carture decay of the 2*0 day parted* This la 
art ?be case* 

uoa«u;«o c f the scull abundar«e cf pls&imm 102 
(0*7o ) as cenpered with that of 104 It weald be expected 
that the as-uct of 131 fo reed free a platinua neutron, 

react lea would be very snail an oewpered with the a. aeutifc of 
195 famed* !*hts la verified by the fact that la the one 
hour platlnus. ga&sa boabardisont there 1* no dieoernable two 
day pariod while la the six hour bor*barda«nt the two day- 
period la apparent only with a low activity* 

i hc 2.0 day half-life e&aeparoa with a 5*00 day 
half -life previously r op or tod la the literature for 
plat Inun 1>1 (rof*l). Other investigators have reported 
btalnlr. 3 th 1* is ch ops frcci an lrldlu* deuteroa two neutron 
reaction end f res a pletimra neutron two neutron reaction* 
(ref.l)* 'file Isotope has not previously been obtained 
by the two aethoos reported here* 

flatlnua 191 deceye by % capture* Both L and 
£ x-rays have been aeaeured* Lead and silver absorptions 
give approxlaat ely « 0*0£? &sv ©leetrocaguetic radiation 
which decays with a two day fcalf-life* This Is an intor- 
Ksdlate energy cf Iridium K x-rays, and agrees with results 
obtained by previous investigates** (ref*l>* Alumlnua 
absorption is easy resent s show electromagnet 1c energies cf 
0*010 Mev and 0*014 &sw that deeay with this period* 

The 0*010 &sv Is an intense dials energy of irldlun L x-rays* 
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lotkd absorptions also she* & 0*59 &cv 
energy decaying * two day half-life# this is in fair 
agreement with the 0*57 Sev g*ft*,a energy previously reported 
fer this isotope* a 1*45 Mev electron decaying with the 
two day period is apparent fro& aluainuzs adsorptions* It 
occurs with a low frequency and is prcbadly a Cs:®ptcn 
electron, and would indicate a 1*75 Mev ga «ea energy. 

-hi a d:d not appear in lead adsorptions, however &' Ilk in* on 
(ref* 1) reports a hard gestna cf so cut 1*5 Rev* 

The 0*49 Kev electron whieh decays at a two day 
half-life frea the alusinus adsorption jseasure&enta is 
predadiy an internal ocnversica electron goiiif* with the 
fa ns treasured at 0*59 Rev* 



3. 



riatlrrcs 105 



7*lf-Ufc 
ethod of decay 
Oama energies 



•1.03 days 
X capture 
.115 3?ov 
0.55 'ov 



1.07 7<3V 

1 ctron energies 0.111 Hot 

the 4.03 day half -life was obtained froen proton 
b^bsrdasnta of irldiim, 17.5 ”ev gastrin boabardsaent » of 
platlnun, ar.d f*st neutron bombardments of nardury. the 
plstlmra lift position la the only one that could possibly 
bo arriood at fros both an Irldlu* plus proton reaction 
ad a mercury plus fast neutron reaction. 3hu* there 
could be slight doubt that the 4.33 day period to 
correctly located. 

This half-life compar as with 4.35 and 3*5 day 
bslf-llves reported for this iectopo by previous Inveetl- 
5 atcr«. The three rose lion a Hated above to obtain 
platinuK l'S have not uoon reported in the literature. 
This Isotope ba .3 been previously obtained by the 
following reactions (ref. 1, 2 , 11): 

platinuas-naatron- o&aa 



plat ic’ujs-ncut ron-t wo ns-utr on 



plat Inus-deutc r on-pret on 



Irldlua-dautercn-two neutron 
Iridluis-alpha-prcton two neutron 
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glfc&bCft *Uisl ft 

l*vJ7 ov shloa oocsy &% *» four <j*y rave, ia«s« 

enor les hk»e u^v previously uscu reported* A« electro- 
r eolation which could o« either U.11S Uv or 
u,U25 key also shows up* Silver and copper ausorptioix 
«*e«^uresurit a show that doth of these energies ere 
actually present* ibe 0*0co S-ev energy corresponds to 
the t x-rs y of iridium inuicfttiag ueefty by h capture* 

.uis agree# with the method of ttecey previously reported 
iu the literature (ro4,l,~ t , Aluminum absorptions through 
polystyrene give an wise trcwvegne tie energy oi ID Lev 
ccrreteponwiiig to the X» x-ray ci iridium, <iiusiitma* sbaorp— 
Lions also fjftvo a 0,114 &e» oeta energy decaying at e 
■*,00 day half-life, This is laver«<s4iftte between the 
C,llv k w v SkUA C&0 0# 115 S.QV values previously reported, 

-ho 1,5 lev reported by »ilaincon (ref»l) was not 

observed. 



j’l&iiXiuv iys 



w* 



nulf-iife 7%* *iru*ta* 

Su tUoc of decay neea&a cr pctaibly seta 

2u_£,& energies 0*31 £ev 

electron energies 1*42 Lev* 

The 75 ainu-c iialf-ll.c vns outfit ned Tress 17*5 Kov 
^cnae acsB-j-r>2t.<..tc of pietism. enn Tross fust neutron bcab- 
ardseate cX nerc-ry* -ill- net I? it, had previously haea 
repented jj b^tu c-f those reset lonsirof • 5*11)* .loacvcr 
the pruvlo-a wui «. done on thi„ lector '<rcs Incomplete 



und inconclusive* *ct»vit,, has also seen reported 

*s httV in>, been obtained by plutinun deuteren proton arid 
pl**tlmici T*ot noutroii react ions* holf-livea of GO 



sciautes, 7C ssinutee and 07 alnutee Luvc been reported by 
the awove netbedc in the literature (ref 3, 4, 5, 11). 

Lead absorption Bsaauroncnta guv© a energy 

of 0*51 kov ehltth decayed at appr ©xi*ately a 75 ssiaut© 
half-life. This ccspureo with the 0*537 Lev gusate reported 
in the literature* filaainuse absorption nearer eisent a giv© 

•a electron of 1*42 K«v attributable to this activity* 

“bis has not been reported previously* The 220 lev and 
323 £©v internal coaversion ©icctrcns reported by Bole 
(ref* 11) sere not detected* 

The area master and tho fern of decay of the 
isotope decaying «ith this half-life is still in doubt** 
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D. Platim* 107 

*»if-ure i r ?. j hour# 

V«it\cd of decay -etc. 

Onma energise a Kcna detected 

le#t.r'*s ener^ira 0».l4 ©v 
*ha 30 h.ur half -1 ife ^as otfc&ined by _;acE.«i 
titinuc . rsaa and aercury fast neutron react Iona, both 
of ahlch are reported in the liter at are (ref 5, ID). In 
ecu'. r^ae however the wcri: dc-ns cn this activity we.a v try 
shat shy. his activity was alac reported 07 the following 
reactions (j*«f 6 , 7, S): pl&tinucs deutero.i proton, 

platln'm neutron t'jr.j neutron, und pint iron neutron panr:,u. 

1? » ID. 5 hour half -life la ocecwhai prater than the 17.5 
end ID hour f Ipror** reported In the literature* 

niueint* absorption nse surer* cuts show & 0.03 
beta energy which decays ■with a 20 h rnr half-life. This 
carpers a with the 0.55, 0.75, arid 0*54 K«v values provtcuely 
reported* The 0.00 Xcv ^ar, energy repoi'tod In the 
literature »xa not detected* 
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Pl&tinua 199 



£. 

Hair-liiie 88 d&ys 

fcnthcd c\f decay Beta 
Oa*ysa energies 0.57 K^v 

. laotron enemies 0*45 Rev 
The "i? day h*lf-life wae obtained by a **»rcva*y 
fast neutron alpha reaction and by a fkttMM gaeu** reaction# 
Po»»ver it i* believed that in the latter esse the &C day 
period ie produced by the neutron fin z present ratter than 
by the cjfcsi-a* This period was previously repented only by 
a plstimis 5lcrw neutron reaction (ref 6). *>«© eass masher 

to which this activity belon^a Is net well fixed he*cver 
aluninuc absorption veaatire^nta <*’ve beta energies cf 
*49 and #515 #ev decaying with & h&lf-llfe cf about €1 
days. Lead absorption r**swur«:3ent.s <?ive a gaxea energy 
of 0*07 ' av which decays with a half-life of £1 days# 
either the 0*05# and 0.L1 £ev "asanas assigned to Au^'* f , 
or the .15 and .57 rev ras^ae assigned tc Kg^ 1 ® were 
detected with certainty. A 0.32 Nlev betci IS flSSI^ned 

to A u ,<M . This is evidence that Tt ,q<} decays into 
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